Abstract-In this paper, we consider an n-species Lotka-Volterra periodic competition system. Using a comparison method and the Brouwer fixed point theorem, we obtain some sufficient conditions for the ultimate boundedness of solutions and the existence and global attractivity of a positive periodic solution. We also point out that these results constitute a generalization of K. Gopalsamy and J. M. Cushing's.
INTRODUCTION
Most mathematical models for the dynamics of population growth are autonomous, which is to say that they attempt to describe the growth and interaction of species with constant vital parameters living in a constant environment. While this hypothesis of constant environment and vital parameters is justifiable under some circumstances, a more realistic model would certainly allow for the temporal variation of these parameters. Much of this temporal variation could naturally be assumed to be periodic due to seasonal (or other periodic) effects of food availability, weather conditions, temperature, mating habits, etc. In this paper, we consider the n-species Lotka-Volterra system n>l,ziLO, i= 1,2...,n,
J=l
where hi(t), aii(t) (i, j = 1, . . . , n) are continuous w-periodic functions with c hi(t) dt > 0 and Qij (t) > 0. In Section 2, it is proved that any solution of (1) with positive initial value is ultimately bounded. In Section 3, some sufficient conditions for the existence and global attractivity of positive periodic solution of (1) are obtained.
ULTIMATE BOUNDEDNESS OF SOLUTIONS
Consider the Logistic equation
where u(t) and b(t) are continuous w-periodic functions. From the change of variable y = l/x and explicit solution of the resulting equation, we can prove the following
LEMMA.
If sr b(t) dt > 0, u(t) > 0, then Equation (2) has a unique globally attracting positive stable w-periodic solution.
Moreover, let zl(t) and 22(t) be the unique positive solution of (2) with b(t) = bl(t), b*(t) respectively.
If bl(t) > bz(t), then xl(O) > ~(0). PROOF. Let 5$(l) be the unique positive periodic solution of the Logistic equation
If Zi((t) attains its maximum when t = ti, then w = 0, and hence
Then &(t) < bj'/aii ' . Let ui(t) be the solution of (3) 
As

-= xi(t)(bi(t) -kuij(t) xj(t)) I xi(t)(b,(t) -Qii(t))
dxi(t>
Take ci = Ki -by/uli > 0, then there exists T = T(xl(O), . . . , ~~(0)) such that when t 2 T,
Then
Ui(t) = ui(t) -Fi(t) + LFi(t) < fi + $ = Ki. ir
Therefore, when t 2 T, 0 < xi(t) < Ii'i (i = 1,2,. . . , n), i.e.,(xl(t),xZ(t), . . . ,x"(t)) E 5'. This completes our proof.
From the process of the proof above, it follows that any solution x(t) = (xi(t), . . . ,x,,(t)) with Zi(O) >O(i= 1,2,..., n) of ( 1) is defined on [0, +oo). where z(t, z") is the solution with t(O,z') = x0 of (1). B ecause (1) is w-periodic system, it follows that if X* = A(x*), then z(t,x*) is the w-periodic solution of (1). For every x0 = (x:,x;,.. . ,xE) E D, let xi(t) = ri(t, x0)(; = 1,2,. . . , n), then
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dxi (t) 
Therefore
!y 1 xi(t)@(t) -2 aij(t)Fj(t) -&i(t) Xi(t)) = Xi(t)(Bj(t) -&j(t) Xi(t))-
j#i,j=l
As xi(O) = xp 2 Ei(O), then xi(t) 3 iqt), 0 5 t < +co. and hence
aij(t)TFj(t).
In the following, we say that a periodic solution, say u(t) = (w(t), . . . , I), of (1) is globally attractive if every other solution z(t) = (q(t). . . , z,,(t)), with xi(t) > 0 (i = 1,2,. . . , n) of (1) is defined for all t 1 0 and satisfies lim ]ei(t) -ui(t)] = 0, t++Wl (i= 1,2 )..., n). be any other solution with q(0) > O(i = 1,2.. . ,n) of (1). By the additional condition given, since aij (t) are continuous and w-periodic functions, we can choose CY > 0 such that 9jCt) -2 %j@) 2 a~ t E [O,+m), (j=1,2 ,...) n).
i#j,i=l
Let xi(t) = log xi(t), vi(t) = log ui(t). Consider continuous function
As u(t) and z(t) are two solutions of (l), then
$(X,(t) -vi(t)) = -Uii(t)(zi(t) -ui(t)> -2 aij(t)(zj(t) -uj(t))l
(i=1,2 ,..., n).
j#i,j=l
If y(t) is any continuously differentiable scalar function defined on [o, $-co), we define a function is actually a sufficient one for the global attractivity of any positive periodic solution of (1). SO, the local asymptotic stability of positive periodic solution in Theorem 4 of [3] is actually the global one.
